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Abstract 
This dissertation has investigated the consequences of implementing Internet of Things (IoT) 
technologies in grocery retailing by analyzing customers' perceptions of eight prominent 
technologies. The objective was to investigate and explore to what degree implementing these 
technologies would impact the customer experience. Based on secondary research, this thesis 
focuses on eight prominent technologies that presumably will encounter an increasing 
utilization in the visible future; Self-Scanning, Smart Robots, Smart Shelves, Smart Shopping 
Cart, Smart Fridge, Just Walk Out, Personalized Promotion/Pricing, and Mobile Apps. The 
technology distribution varies across different stages in the customer journey, and research 
indicates that IoT has the most significant impact in the pre-purchase stage. A comprehensive 
exploratory survey was conducted through Amazon mTurk with a wide range of respondents 
(n=204), giving valuable insight into demographic differences' influence on each technology 
perception. The investigation uncovered vast differences in several areas such as age, attitude, 
and privacy. Among other findings, the age segment 35-44 is more confident towards IoT 
technology than the age segment 55+, and shoppers with a positive attitude towards grocery 
shopping have higher confidence towards the technologies than shoppers with a negative 
attitude. On a widespread basis, the findings revealed that all eight technologies would 
positively affect customer experience to a certain level. 
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1.0. Introduction 
The Internet of Things (IoT) is changing whole industries by connecting devices and creating 
automated processes. The anticipation of massive changes and improvements utilizing IoT 
technology is imminent in the retail sector. By transforming operating processes, improving 
marketing, and selling connected products, IoT will impact the retail industry significantly 
(Stanley 2014). Further, an Accenture report by Gregory (2015) states that IoT will impact 
customer experience, supply chain, and new channel revenue streams in the retail industry. 
Based on these findings, it is reasonable to presume that developing a great customer experience 
is one of the most crucial operations to sustain and ensure competitive advantage. According to 
Fagerstrøm, Eriksson, and Sigurssonc (2017), IoT will have a $14 billion economic effect by 
2022 and hesitating to accept these changes and postponing IoT implementations are likely to 
cause loss of customers and market shares (Gregory 2015). 
 
The expected market adoption of IoT is accelerating, and by 2030, each person will own 15 
connected devices (Samani 2020), which provides retailers whit a unique opportunity to re-
design the ecosystem and engage with consumers in real-time, both inside and outside the shop. 
Understanding consumers' preferences will increase as data received from mobile apps, online 
behavior, beacons, and RFID allows retailers to tailor personal promotion/pricing. In addition, 
Smart Fridge technology unlocks the possibility for seamless interaction with grocery retailers 
(Hoyer et al. 2020). Nevertheless, Bill Gillispie, the IBM Global Team Leader, mentions that 
retailers have yet to figure out how to efficiently map customer behavior, send personalized 
promotions, and intercept customers' planned processes (Bonderud 2020). 
 
Moreover, research reveals that in-store technologies like Smart Shelves, Smart Robots, Smart 
Shopping Carts, and Self-Scanning technologies have a high probability of improving customer 
experience and engagement towards the retailer (Inman and Nikolva 2017). The most invasive 
technology explored in this dissertation is a completely automated store model without 
employees called "Just Walk Out." These stores utilize various technologies such as camera 
vision, face recognition, and smartphone applications. 
 
One of the most significant challenges in IoT is privacy management. The IoT market is 
expanding expeditiously, and the expansion of objects connected to the network enhances the 
risk for malicious attacks. Challenges related to IoT implementations of existing infrastructures 
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and network elements, data analytics, selecting sensors and devices, value chain collaboration, 
dashboard & monitoring & consulting services is extensively covered by researchers. The 
research reveals that most attacks are related to incompetence or laziness among staff and the 
absence of security controls of systems (Caro & Ramin, 2019; Dlamini & Johnston, 2016; 
Kaushik & Dahiya, 2018; Kosha & Singar, 2020; Bansal 2020, p237).   
 
To generate value, grocery retailers must enhance organizational productivity and improve 
customer service. IoT technology can be the solution by providing specialized applications 
rather than a generalized adoption, especially for large-scale grocery's retailers (Bonderud 
2020). Based on demographic variables, it is expected that the participant's responses would 
vary as grocery retailers interact with vast differences of people. However, by analyzing the 
consumers' perceptions of each prominent technology, a common determinator revealed that 
age segment 35-44 had higher adaptability than the age segment 55+ on each technology. Also, 
the dissertation reveals a significant correlation between customer attitude towards grocery 
shopping and their perception of each technology. 
 
To master the customer experience, retailers need to acquire knowledge from the need or 
demand until fulfillment. The customer journey inaugurates long before the store entrance, in a 
pre-purchase stage (Lemon & Verhoef 2015). In this stage, IoT technology has the most 
considerable influence. The customer receives a desire/requirement and evaluates diverse 
methods/stores to satisfy their requirements, all of which interact with the brand, environment, 
and category before the purchase. In the second stage, purchase, the customer executes any 
transaction with the retailer and is an all-in-store shopping experience. Finally, in the post-
purchase stage, the customer evaluates and interacts with the retailer after the transactions 
(Lemon & Verhoef 2015). Along these stages, the customer experiences complex touchpoints 
that are different sub-carriers to a potential transaction. It is significantly relevant to understand 
what touchpoint influences the customer the most and what the retailer can improve for future 
customers (Lemon & Verhoef 2015; Stein & Ramaseshan 2016).   
 
Based on a comprehensive literature review, it is reasonable to believe that IoT will be a force 
in future grocery retailing and play a significant part in customers' perception of individual 
grocery stores. Thereby, this thesis investigates eight prominent IoT-based technologies that 
have or will enter the market combined with the various stages in the customer journey. The 
objective is to investigate how the different technologies will impact grocery retailing 
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throughout the customer journey by analyzing shoppers' perceptions and determine their 
adaptability. The following research question guides the objective.: 
 
How can retailers benefit by implementing IoT in grocery stores to enhance customer 
experience? 
 
With limited attention given to how shoppers perceive IoT technology, there is a need to 
contribute to more knowledge on the future of IoT in grocery retailing as current research 
primarily focuses on IoT related to architecture, security, and data management/privacy 
(Fagerstøm, Eriksson, and Sigurðssonc 2017). Therefore, by investigating this area, the goal is 
to contribute reliable insight into customer perceptions towards prominent IoT technologies on 
this topic.  
 
The remaining part of this paper is organized through 5 sections. In the first section the literature 
review is presented. In the second section the research methodology is presented. In the third 
section, the analysis and results are presented. In the fourth section, the discussion is presented, 
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2.0 Literature Review  
The literature is solely based on secondary data gathered through a concept-centric literature 
review. The articles were published in various outlets, involving journals, conferences, book 
chapters, e-book chapters, articles, reports, and patent documentation. Several articles were on 
the subject, and we chose the literature that we found to be most relevant and rigid. These 
articles both indirectly and directly address the proposed research question.  
 
The first search was prepared through Google Scholar, and the search option was limited to 
articles’ titles. The keywords used were; IoT, Internet of Things, Retail, Grocery, Literature 
Review, Evolution, Challenges, Possibilities, Adoption, Customer Experience, Customer 
Journey, and Customer Perception. These keywords were combined in different phrases and 
combination to find relevant research. The review includes studies published within the years 
2000-2020.  
 
Furthermore, an additional search in EBSCOhost was executed due to their high relevance in 
IS research. The keywords were the same as used in google scholar to keep the same searchable 
approach. However, the search phrases and combinations had been incorporated in the search 
and not solely the title area. Moreover, a thorough search was conducted through the most 
prominent IS journals to secure that no articles were absent from the previous searches with the 
same approach. Finally, we performed a secondary search investigating references from the 
selected articles to recognize additional possible literature sources. 
 
In total, we reviewed over 100 articles. We read through all the abstracts and conclusions of 
these articles and chose those articles we found to be most relevant for this review. These 
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Table 1 - Overview of the articles 
Title  Year Outlet  
Retail 4.0: The Future of Retail Grocery in a Digital 
World 
2018 McKinsey & Company 
Understanding Retail Experiences and Customer 
Journey Management 
2020 Journal of Retailing 
Towards the identification of customer experience 
touch point elements 
2016 Journal of Retailing and Consumer Services Volume 
Understanding Customer Experience Throughout the 
Customer Journey 
2016  Journal of Marketing 
That 'internet of things' thing 2009 RFID journal 
Overview of the Internet of things 2012 International Telecommunication Union 
The EPC Sensor Network for RFID and WSN 
Integration Infrastructure 
2007 Fifth Annual IEEE International Conference on Pervasive 
Computing and Communications Workshops 
The use, benefits and challenges of using the Internet 
of Things (IoT) in retail businesses: A literature review 
2016 2016 International Conference on Advances in Computing 
and Communication Engineering (ICACCE) 
Implementing IoT-Adaptive Fuzzy Neural Network 
Model Enabling Service for Supporting Fashion Retail 
2020 ICMLSC 2020: Proceedings of the 4th International 
Conference on Machine Learning and Soft Computing 
Iot in supply chain management: a narrative on retail 
sector sustainability 
2020 International Journal of Logistics Research and 
Applications 
IoT Applications in Retail 2020 (Book Chapter) 
Designing Internet of Things Solutions with Microsoft 
Azure 
Iot in retail 2020 (Book Chapter) 
Smart Technologies 
The Internet of Things (IoT) in retail: Bridging supply 
and demand 
2019 Business Horizons 
Security and privacy in IoT based e-business and retail 2018 2018 International Conference on System Modeling & 
Advancement in Research Trends (SMART) 
Design of Smart Unstaffed Retail Shop Based on IoT 
and Artificial Intelligence 
2020 IEEE Access ( Volume: 8) 
Intelligent Communication Between IoT Devices on 
Edges in Retail Sector 
2018 (e-Book) 
Future of Information and Communication Conference 
Design of Smart Retail Shopping Guide Using IoT and 
Cloud 
2018 International Journal of Advanced Research in Computer 
Science 
IOT Based Comprehensive Retail Malpractice 
Detection and Payment System 
2020 IOT Based Comprehensive Retail Malpractice Detection 
and Payment System 
An IoT-based electronic price-tag for food retail 2019 2019 26th IEEE International Conference on Electronics, 
Circuits and Systems (ICECS) 
A smart unstaffed retail shop based on artificial 
intelligence and IoT 
2018 2018 IEEE 23rd International Workshop on Computer 
Aided Modeling and Design of Communication Links and 
Networks (CAMAD) 
EMOMETRIC: An IOT integrated big data analytic 
system for real time retail customer's emotion tracking 
and analysis 
2017 International Journal of Computational Intelligence 
Research 
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Recommendation from robots in a real-world retail 
shop 
2010 International Conference on Multimodal Interfaces and the 
Workshop on Machine Learning for Multimodal 
Interaction 
The Internet of Things: revolutionizing the retail 
industry 
2015 Accenture Strategy 
Shopper-facing retail technology: A retailer adoption 
decision framework incorporating shopper attitudes 
and privacy concerns 
2017 Journal of Retailing 
Smart Shopping Trolley 2020 Dept. of Computer Technology, Priyadarshini College Of 
Engineering, Nagpur, Maharashtra, India 
Robotic retail facility 2005 U.S. Patent Application 10/832,383 
Service robot 2017 U.S. Patent Application 29/591,704 
IoT applications on secure smart shopping system 2017 IEEE Internet of Things Journal 
Smart shelves for retail industry 2016 U.S. Patent 10,318,919 
Transforming the customer experience through new 
technologies 
2020 Journal of Interactive Marketing 
Smart refrigerator: A next generation refrigerator 
connected to the IoT 
2016 2016 8th International Conference on Electronics, 
Computers and Artificial Intelligence (ECAI) 
Amazon Go: Disrupting retail? 2019 Journal of Information Technology Teaching Cases 
Just Walk-Out Technology and its Challenges: A Case 
of Amazon Go 
2018 2018 International Conference on Inventive Research in 
Computing Applications (ICIRCA) 
Determinants and outcomes of customers' use of self-
service technology in a retail setting 
2007 Journal of Service Research 
Shoppers perception of retail service quality: 
supermarkets versus small convenience shops (Dukas) 
in Kenya 
2012 Journal of Management and Strategy 
Mediating effect of program loyalty on the 
relationships between value perception and 
relationship investment on customer loyalty 
2008 Proceedings of Australian and New Zealand Marketing 
Academy conference 2008 
Defining consumer satisfaction 2000 Academy of marketing science review 
Understanding customer experience 2007 Harvard Business Review 
Customer experience management in retailing: An 
organizing framework 
2009 Journal of retailing 
Understanding retail experiences and customer 
journey management 
2020 Journal of Retailing 
The Power of Personal 2020 Journal of Retailing 
A review of technology acceptance by older adults. 2011 Journal of Gerontechnology 
Retail fairness: Exploring consumer perceptions of 
fairness towards retailers’ marketing tactics. 
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2.1 Evolution of Grocery retailing 
In 2019, McKinsey conducted a comprehensive study analyzing the future of retail grocery 
(Desai, Potia & Salsberg 2019). According to the authors, it is essential to recognize whether 
today's innovations express seismic industry changes; it is valuable to recognize the three 
preceding "ages of modern retail," referred to as Retail 1.0, Retail 2.0, Retail 3.0, and Retail 
4.0.  
 
Retail 1.0 represented the beginning of the 20th century (1916) when an American store named 
Piggly Wiggly was the pioneer and most prominent innovator, attempting the first self-service 
grocery store. Piggly Wiggly was also the first modern grocery retailer to implement open 
shelves and checkout stations and price-mark all items. Besides, Piggly Wiggly was the first to 
implement employee uniforms, designed standardized layouts, fixtures, equipment, and 
independent franchise grocers to operate under the self-service method.  
 
Retail 2.0 represented the middle of the 20th century (1963) when the area of modern 
hypermarkets began. Hypermarkets' fundamental concept was to have everything under one 
giant roof, which was considered a radical step ahead in space utilization, cost, efficiency, 
productivity, and management. As a result, customer value expanded forcefully through lower 
prices and a more desirable choice, in addition to countless incremental innovations such as 
multi-format offerings, private label products, and category killers.  
 
Retail 3.0 represented the end of the 20th century (1995) when modern e-commerce transactions 
accelerated along with Amazon.com founder - Jeff Bezos. Amazon.com generated millions of 
dollars in revenue, and e-commerce became a buzzword that ushered in a new retail era. The 
evolution of Retail 3.0 continued as the era created giants such as online category killers 
(Zappos), e-auctions (eBay), and big data analytics. E-grocery, on the other hand, is a different 
story consisting of both successes and failures. Since the collapse of the largest dot-com flop in 
history, the e-grocery store Webvan, it has taken some time to get the e-grocery model 
functional right. The future of grocery retailing in a digital world and successful firms in this 
area are a mix of traditional brick and mortar players like Meny and start-ups like Kolonialen. 
Not more than a decade after e-commerce became mainstream, it is evident that there are 
sustainable business models in e-grocery firms that accurately manage their pricing, logistics, 
and customer loyalty.  
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Retail 4.0 represents the era of now. There is no direct blueprint of what shape Retail 4.0 will 
take, nor which firm(s) get(s) credit for proclaiming this new age. Nevertheless, McKinsey has 
picked several trends to watch in this domain, focusing on grocery retailing, which play toward 
the sharp change the inevitable future role technology will allow in retail. Among these trends 
is IoT, and the physical store will possess equivalent analytical intelligence as the online store 
thanks to proximity technologies. Consequently, retailers will be granted more information 
about the customer through IoT, severely impacting the customer experience. 
2.2 Customer journey 
There is a great misunderstanding that some retailers believe the customer starts their 
experience at the retail store entrance. Grewal & Roggeveen (2020) mention how customer 
journey insight benefits from predicting and influencing customers’ actions in stores, reviews, 
and social media platforms. Understanding the journey is critical to ensure customer satisfaction 
and sustain a competitive advantage (Stein and Ramaseshan 2016). Lemon & Verhoef (2015) 
pinpoints that the customer journey has been more complex to influence because customers 
interact through a myriad of touchpoints on multiple platforms. In a retail setting, the customer 
journey is categorized through three stages; pre-purchase, purchase, and post-purchase. The 
customer can experience emotional, behavioral, and cognitive responses with impacts on each 
step. There should also be considered external factors such as social, political, and cultural 
impacts that might influence the customer journey. There are also factors customers’ might 
experience that can be affected by the retail store, such as atmospheric, merchandise, numerical 
information, and package cues (Grewal & Roggeveen 2020).  
● Pre-purchase includes the customers’ interaction with the brand, environment, and 
category before any purchase transaction. In other words, this stage is where the 
customer experiences specific needs or goals and does research, considerations, and 
recognitions to fulfillment (Lemon & Verhoef 2015).  
● Purchase is the stage where the consumer executes a transaction. In a retail setting, 
there is a focus on the consumers’ shopping experience. According to Lemon & Verhoef 
(2015), the literature has focused on how marketing activities, atmospherics, 
environment, and the service environment influence purchase decisions.  
● Post-purchase is the final stage that is all about customer interaction with the brand 
after the purchase. This stage focuses on consumer experience, a potential return of 
product, repurchase, or a willingness to vary in the next purchase. One of the best 
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outcomes is a possible loyalty loop, which leads to customer loyalty (Lemon & Verhoef 
2015). 
Retailers must have a clear vision and understanding of their firm and their customers’ 
perspective throughout the customer journey to improve these stages. The necessity to identify 
the most critical and vital aspects of the stages is essential. Additionally, understanding critical 
trigger-points that lead to continuing the purchase journey or discontinuing is indispensable 
(Lemon & Verhoef 2015). Nevertheless, retailers must recognize that consumers might jump 
from different stages nonlinearly, meaning that consumers can go from a pre-purchase to a post-
purchase (Grewal & Roggeveen 2020). For example, if a consumer considers buying a new 
frozen pizza brand and reads revealing reviews online that engage the consumer, the consumer 
can decide not to go further with the purchase and goes straight to the post-purchase mindset. 
Retailers should also recognize vital external factors such as social, cultural, and political 
influences (Grewal & Roggeveen 2020). Social impact is a critical determinant of any shopping 
behavior. Passive social presence, such as other customers and employees who do not have any 
personal interaction, affects the subconscious. Grewal & Roggeveen (2020) further state that 
cultural dimensions such as collectivist, individualist, power distance, and 
masculinity/femininity significantly impact consumer behavior and need to be considered. 
Political impacts that influence the customer journey can, e.g., be recognized during the 
ongoing pandemic of COVID-19, where the government in Norway commanded a requirement 
to use a facial mask and keep a 2-meter distance separating individuals. As a result, shopping 
behavior is influence through continuous COVID-19 discussion from social media, news 
channels, influencers, and political parties (Grewal & Roggeveen 2020).  
There is also a necessity to sustain knowledge of the different customer touchpoints to learn the 
customer journey’s critical factors. Lemon and Verhoef (2015) mention four different 
touchpoints relevant to customer experience; brand-owned, partner-owned, customer-owned, 
and social/independent/external. Further, Stein and Ramaseshan (2016) identified seven distinct 
customer experience touchpoints; Technological, Communicative, process, customer to 
customer interaction, employee to customer interaction, atmospheric, and product interaction 
(Table 2). 
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Table 2– Touchpoints/elements (Lemon & Verhoef 2015; Stein & Ramaseshan 2016) 
Touchpoint Description 
Brand Owned All customer interaction that is controlled and managed by the retail 
company (websites, advertising), and brand managed elements of 
the marketing mix (service, packaging, price) 
Partner Owned Customer interactions that are jointly controlled and managed by 
the retail company and partners (agencies, distribution partner, 
communication channel). 
Customer Owned Customer interactions that are not controlled and influenced by the 
retail company, nor its partners (individual needs or desires). This 
touchpoint is the most prevalent post-purchase stage. 
Social/External  Others role in the customer experience that can influence the 
process (other customers, environment, information sources, peer 
influences, third-party information sources, social media). 
 
Atmospheric The physical characteristics the customer is experiencing through 
interaction with the retail company. 
Technological Any interaction with the retail company that is happening through 
technology platforms. 
Communicative Monological communication from the retail company including 
promotion and informative messages. 
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Direct and indirect interaction the customer gets from employees in 




Direct and indirect interaction the customer has with other 
customers when interacting with the retail company. 
Product interaction  Direct or indirect interactions the customers have with products 
offered by the retail company, physical or digital. 
2.3 Internet of Things  
Kevin Ashton first coined the term "Internet of Things" (IoT) in 1999 (Ashton, 2009). There is 
no clear definition of the term "Internet of Things", but the International Telecommunications 
Union (ITU) has recommended the following definitions for IoT and 'things' from a technical 
standardization perspective: "A global infrastructure for the information society, enabling 
advanced services by interconnecting (physical and virtual) things based on existing and 
evolving interoperable information and communication technologies". By 'things', ITU means 
the following: "With regard to the Internet of things, this is an object of the physical world 
(physical things) or the information world (virtual things), which is capable of being identified 
and integrated into communication networks" (ITU, 2012). 
Information and communication technologies (ICT) can be characterized as communication 
anytime and anywhere, and IoT expands these dimensions with communication between 
anything illustrated in Figure 1 (ITU, 2012). According to ITU (2012), physical things can be 
connected, monitored, and controlled by sensors and actuators and can be anything from home 
appliances to industrial robots in manufacturing companies. The research also states that virtual 
things are things in the information world that can be stored, processed, and accessed, such as 
multimedia content or applications. Furthermore, it states that a physical thing can be 
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represented in the information world through one or more virtual things, but virtual things can 
also exist without being associated with any physical things. Thus, there are virtually no limits 
to what may be an "IoT thing". ITU (2012) also uses the term "object" in the context of IoT. 
An object can consist of one or more physical things and must be able to communicate. 
 
Figure 1 - The new dimension introduced on the Internet of things (b-ITU Report) 
The simplest objects can become smarter by equipping it with sensors, a small computer, and a 
communication device by the underlying fundamentals of creating new services when objects 
are linked to a network. Sung, Lopez, and Kim (2007) discuss that researchers find radio 
frequency-identification (RFID) and Wireless Sensor Network (WSN) as some of the most 
critical technologies, where both use information technology to interact with the physical world. 
However, the technologies have different directions where WSN are designed to monitor the 
physical environment, while RFID is mainly used in asset identification in the supply chain. 
However, Sung, Lopez, and Kim (2007) state that researchers believe these technologies will 
converge in the future, and WSN is considered the expected RFID tag progression technology. 
Nevertheless, WSN is currently unable to communicate with each other and are only designed 
to serve a single purpose service in a local network domain. Therefore, it is challenging for the 
global network vision to increase connectivity (Sung, Lopez, and Kim, 2007). Sung, Lopez, 
and Kim (2007) discuss an infrastructure to integrate separate WSN and RFID into one network 
named EPC Sensor Network. This system uses Application-Level Event Middleware (ALE) to 
manipulate significant volumes of tag data received from multiple readers.  
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2.3.1 IoT benefits in Retailing  
IoT in Retail is evolving, and, in the future, it can change the retail industry forever. 
Implementing IoT technology in grocery retailing makes it possible to personalize the 
consumers' in-store experience created on data gathering from the data collected. Retailers get 
a unique insight into consumers’ behavior and can grant a more satisfying customer experience 
across several channels. Up to our knowledge, there are only two authors who specifically have 
researched IoT applications related to Retail (Bansal 2020, p221; Joshi, Singar & Akhilesh 
2020, p222). The authors found seven IoT application areas for retailers: (1) Shrinkage 
reduction, (2) Store Optimization, (3) Sales & Promotion, (4) Fleet Management, (5) Inventory 
Management, (6) Sustainable Food, and (7) Autonomous Retail.  
Shrinkage Reduction 
Most retailers share a number one priority: loss prevention (e.g., shoplifting), a $1.23 billion 
problem each year, and is considered one of the most challenging tasks to manage. How can 
IoT, e.g., detect unscanned items in a cart and reduce theft? One way is to utilize low-cost RFID 
technology. Applying RFID tags can track the item's location, and retailers can analyze trends 
such as patterns that expose where they are missing the most money. The other way is to utilize 
battery-powered Bluetooth low-energy enabled sensors. Applying this tech can prevent theft 
and maintain track of the whereabouts of the goods. 
 
Store Optimization 
There are several IoT applications to optimize a store. Retailers can trace customers in-store 
using beacons that detect their phones using WiFi pings. Beacons measure the number of 
customers in a store accurately, track their product interests, where they go, and where they 
stop to study products. The data can be converted using a heat map to track their habits, and 
retailers can create 'hot spots' or 'shoppers’ interest. They might find out, e.g., that premium 
products should be placed in a more heavily trafficked section or that relocating popular 
products to a 'cold' area increases traffic flow. Nevertheless, understanding customers’ habits 
enables employees to instantly serve their requests and awards retailers insights into several 
aspects of in-store buying behaviors. 
 
Sales & Promotions 
To become more competitive and improve sales, retailers must find new ways by utilizing both 
new and existing resources: 
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• By utilizing IoT, retailers can retarget customers on social media based on the data 
collected on their habits, as pre-mentioned.  
• Retailers can send personalized marketing using the habit data collected while visited 
in-store with no purchase.  
• Not solely focus on traditional upselling and cross-selling based on consumers’ 
purchase history. Make the conventional promotions approach more complex by 
identifying and understanding the consumer’s psychological choices by analyzing all 
the available data and applying advanced technology such as machine learning 
algorithms to find patterns. 
Fleet Management 
Retailers can utilize IoT-tech to improve their transportation fleets. The necessary technology 
is likely to be installed in newer vehicles, meaning no extra expense leveraging the IoT for fleet 
management. GPS and sensor data can track vehicles’ location and speed, enabling both 
retailers and customers about location and arrival time. Also, this technology allows retailers to 
make business decisions about product availability quicker. Several additional advantages are 




The current estimation is that retailers waste as much as $1.1 trillion from inventory distortion. 
It might seem like an unachievable job for some retailers to maintain track of the location and 
quantity of the vast amount of items. However, IoT-technology can support the location of 
products anywhere in-store. By utilizing big data analytics along with RFID tagging, retailers 
can overcome inventory distortion. Also, exceptional customer experience is achieved when 
retailers obtain an accurate daily inventory by supporting in-store pickup of online purchases. 
In some cases, workers need to be capable of finding specific products instantly. 
 
Substantial Food 
By applying sensors and devices at strategic locations, retailers can get data on temperature 
levels and moisture status on cold food items and vegetables. Not only does it keep vegetables 
fresher, but applying this technology, can save retailers substantial energy and water costs. 
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Autonomous Retail  
Today’s IoT technology can help retailers acquire necessary employee data such as arrival and 
departure using keypads, biometrics, or a card swipe. The effects of autonomous retail will also 
provide cost-effective methods to decrease the number of workforces associated in-store by 
adopting, e.g., robots for repetitive activities or self-service technology. Probably, IoT will not 
necessarily mean the elimination of the need for human force in retail. Instead, the workforce 
could allocate to other activities. 
2.3.3 IoT Challenges in Retailing 
The main challenges related to IoT in Retail are security and privacy concerns (Caro & Ramin, 
2019; Dlamini & Johnston, 2016; Kaushik & Dahiya, 2018; Joshi, Singar & Akhilesh 2020; 
Bansal 2020, p237). There are billions of connected 'things' and increases every year, which 
leads to an expansion in potential attacks. Research shows significant concerns with IoT devices 
that include spoofing, cryptographic, authentication, and malware attack. The enormous 
quantity of data transferred from 'things' means substantial risk related to data privacy. 
Unfortunately, in some cases, these breaches result from incompetence or laziness by users that 
are not installing the security updates regularly enough. Research also reveals challenges related 
to the network, such as battery life, range, density, bandwidth, density, operational costs, and 
endpoint cost. Because of this, retail businesses should choose IoT technologies that can 
efficiently and effectively communicate with wired, wireless, and mobile networks. Joshi, 
Singar & Akhilesh (2020) found in their study that there are several challenges for retailers 
adopting IoT related to infrastructure & networking elements, data analytics, selecting sensors 
& devices, value chain collaboration, dashboard & monitoring & consulting services. In other 
words, retailers should engage technological and cultural challenges and carefully select the 
proper actions to guarantee security and seam integration. Bansal (2020, p237) also confirms 
that infrastructure and data management are critical challenges associated with IoT in Retail. 
2.3.4 IoT Possibilities in Retail 
Xu et al. (2020) proposed a smart unstaffed retail shop scheme based on AI and IoT to enhance 
user shopping experience notably. Their experiments showed that their system could satisfy 
new real retail applications’ requirements, which significantly improved the customer flow and 
transaction volume. Saravanan & Srivatsan (2018) propose a custom communication model for 
IoT devices on its edges to induce intelligence in Retail using wireless technology. The authors 
propose a Smart Shop architecture (SmSH) that integrates context-aware services, platform-
25.05.2021     Student: 985687 / 862827       Exploratory analysis of IoT: revolutionizing the grocery retail industry 20 
independent, edge computing, and proximity sensing to establish seamless connectivity for the 
customer entrusted tasks. According to the authors, their SmSH proposal will help retailers 
enhanced customer experience, optimize store Operations, improved inventory and supply 
chain management, and capture new revenue opportunities. 
Pavithr et al. (2018) propose a flawless shopping experience through a platform designed for 
retailers to make the process of shopping seamless and non-tiring activity. They argue that their 
proposed method/system is unique and new and that a recent variation of their concept can be 
seen and was implemented by Amazon as Amazon Go. Narayan, Krishnan, and Ponraj (2020) 
propose a supermarket system to automate the billing process and reduce customer waiting 
time. Their self-developed systems consist of shopping carts with a barcode scanner, load cell, 
LCD, and a pi cam. According to the authors, their proposed system seems highly efficient and 
helps optimize the store. Also, it provides a high level of security to prevent malicious use. 
Miguez et al. (2019) propose a low-cost electronic Tag (e-Tag) based on RFID technology, 
using an electronic ink (e-Ink) display for usage in food retail. The authors argue that their tech 
can be utilized in several retail supply chain areas such as transportation, logistics, and raw food 
storage to control stock, shelf life and maintain the first in first out requirements. Retailers can 
also use e-Tag for dynamic pricing in a store to reduce spoilage. In addition to decreasing food 
waste, the authors conclude that their product can increase the supermarket experience and 
provide traceability for the user. Liu et al. (2018) propose a smart unstaffed retail shop project 
based on AI and IoT. The authors aim to explore the feasibility of implementing the unstaffed 
retail shopping style. According to their findings, they achieve significant accurate results, 
which means that the system can make up for the deficiency of traditional unmanaged 
containers. Tallapragada, Rao & Kanapala (2017) propose an intelligent shopping cart that can 
trace the customer's emotions and provide a customer behavioral insight through IoT integrated 
data intelligence. The authors' findings reveal that the proposed technique has an overall 
accuracy of 95%, which implies that their approach is robust and suitable for practical pose and 
illumination variant real-time scenarios and offers high-value business intelligence to retailers. 
2.3.5 IoT in Grocery Retailing 
There are significant opportunities for grocery retailers utilizing IoT technology. A variety of 
IoT-based solutions can provide actionable insights that permit grocery retailers to implement 
innovative business models and enhance their ROI. Table 3 lists eight prominent IoT 
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technologies that have gotten increased attention in the last years, and there is research 
indicating that these technologies will be more accessible in the early future.         




Smart Robots can function as a supporting integration enforcing the labor army in retail stores. 
A network robot system (NRS) divides into visible, virtual, and unconscious categories (Kamei 
et al. 2010). There are multiple designs on visible robots; however, the most common is a 
person-looking machine with an interactive touchscreen on either its torso or head (Wang, 
Zhao, and Zhang 2018). In a retail setting and from a customer perspective, the robot allows 
the consumer to browse inventory and lead to the desired item (Gregory 2015). The visual robot 
can also provide the information requested from consumers and as a method for push-type 
messaging in advertising and recommendation of products. For example, instead of using digital 
signage to suggest new products, there is expected to be more effective using a robot because 
of its opportunity to point out products in the store (Kamei et al. 2010). Kamei et al. (2010) 
further suggest that push messaging can be annoying for the consumer. However, when 
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applying a visual humanoid robot, the consumer is expected to accept the information based on 
the human-like interaction such as introduction and greeting. Razumov (2005) also mentions 
that retail robots can provide shopping lists for a more effective shopping experience, and some 
robots also have an integrated ATM. 
  
Smart Shopping Carts 
Smart Shopping Carts can function as a helping tool during customers' shopping experience. 
Since the first patent registered Smart Shopping Cart in 1988, there have been several 
introductions to new Smart Shopping Carts solutions. However, the technology is not vastly 
utilized today and functions primarily for experimental purposes in selected stores. The Smart 
Shopping Cart has integrated a display consumers can interact with and where suppliers can 
interact with the consumers. With the supplementation of sensors registration shopping 
patterns, it can apply for, e.g., commercial purposes giving shoppers offer and commercials on 
milk or yogurt when walking through the dairy section.  It can also provide the customer with 
information and guide them to desired products (Inman and Nikolova 2017). The Smart 
Shopping Cart can consist of multiple functions, depending on the supplier, but the primary 
function is to improve the shopping experience with an overall calculation of the total bill based 
on chosen inventory. Panjwani et al. (2020) introduce a Smart Shopping Cart solution in their 
paper designed with an RFID tag reader, keypad, and LCD, where the RFID reader reads RFID 
tags and displays the overall value on selected items on the LCD. Smart Shopping Carts can 
also provide a payment system allowing the consumer to complete the payment stage with the 
shopping cart instead of a cashier employee, avoiding the long waiting queues at the checkout. 
RFID-readers at the exit will detect unpaid items, and dishonest customers will not pass the 
payment verification (Li et al. 2017). 
 
Smart shelves 
According to Rodriguez et al. (2019) patent description, is the purpose of Smart Shelves 
technology to communicate to employees when items are removed from the shelves and are 
below a chosen threshold value. The shelves design also provides strain sensors, photodetectors, 
microphones, and spillage sensors that indicate when products are out of place, which will 
decrease the likelihood that items are missing or misplaced. Following Rodriguez et al. (2019), 
the shelves design allows video displaying characteristics of the given product or category sold 
from each Smart Shelf. 
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Personalized promotions/pricing 
IoT also allows retailers to give personalized offers as the customer enters the store by utilizing 
sensors or Bluetooth devices such as beacons locating the customer’s smartphone. IoT can use 
information gathered from the users’ online profile, see what the customers are interested in, 
and then give information and discounts on relevant categories when they visit the physical 
store (Hoyer et al. 2020). 
 
Mobile Apps 
This technology enables retailers to advertise instantly to shoppers, deliver online in-store 
navigation, and intensify customers' shopping experience. According to Inman & Nikolova 
(2017), the shoppers will benefit by receiving personalized promotions and messages by 
applying beacons. The technology can guide shoppers to locate different aisles and specific 
products they desire to purchase and provide shoppers with an 'In-Store Pick-Up Option' to 
order the products online and pick them up the store. Through RFID and mobile app technology, 
customers can also receive information about relevant products such as the distributed country, 
vendor, content, and carbon footprint, which creates a significantly more transparent production 
line that might affect the customers' purchase behavior (Floarea and Sgârciu 2016). This 
technology also enables shoppers to apply their smartphones using the retailers' app to scan 
products as they place them in their cart, allowing them to pay without scanning the products 
one more time at the checkout counter. This technology will reduce their waiting time in-store, 
resulting in an overall better experience (Inman & Nikolova 2017).   
 
Just Walk Out  
In 2018, Amazon opened a new grocery store, introducing a revolutionary new concept called 
'Just Walk Out' named Amazon Go. Amazon Go is an example of a grocery store, where 
customers scan their identity at the entrance with an application connected with their credit 
card. After scanning in, the customers can pick items from the shelves, refrigerators, or the fresh 
food counter and walk out without any interaction with staff or check-out points. The advanced 
technology automatically registers what shoppers take out of the shelves, and when they walk 
out there is automatically sent a recipe and the credit card is automatically charged (Ives, Kathy, 
& Dennis 2019). The working functionality behind is a complex architecture consisting of 
multiple AI, machine learning, deep-learning algorithms, and IoT technologies. There is a photo 
taken of the customer at the entrance, when they take items, and when they leave the store. 
There is also facial recognition gathering information about each customer, such as height, 
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weight, and biometrics. The surveillance system is further tracking the customer inside the 
store, which allows the cameras to see when customers grab items from the shelves, and 




This automated technology process empowers shoppers to scan, bag, and pay for their items, 
eliminating the demand for a cashier. Today, this technology thrives in many grocery stores 
across the country. The significant difference with this technology is that a shopper interacts 
with a computer's user interface instead of a cashier, where the Self-Scanning interface guides 
until a completed transaction. The technology has integrated a barcode scanner, making it 
possible to determine product type. Also, it has sensors determining weight when there are no 
barcodes (e.g., fruits and vegetables) (Inman & Nikolova 2017). Time gain during shopping is 
an important motivational factor for customers. Moreover, Self-Scanning can be categorized as 
a self-service technology and can improve efficiency and reduce long queues. However, this 
should be evaluated and calculated based on the different retail situations. Previous research 
has found that education is an essential factor in adoption of Self Scanning Technology in 
general, where those with lower education are less prominent. Other findings revealed that 
perceived usefulness is less critical for females than men's (Weijters et al. 2007).     
 
Smart Fridge 
The implementation of IoT in consumers' homes is possible through Smart Fridge Technology, 
where the technology informs when items need to be replenished and automatically orders these 
from a chosen grocery store (Hoyer et al. 2020). Floarea and Sgârciu (2016) have investigated 
how Smart Refrigerators are working and increasing functionality for consumers. The first 
Smart Refrigerator was introduced in 2000 by LG called Internet Digital DIOS, or R-S73CT. 
It had multiple functions communicated through an LCD screen. Consumers could check the 
temperature, the freshness of food, recipes, nutrition information, webcam showing the content, 
and MP3 player. However, this was a fiasco with a $20,000 price tag. Consumers found it too 
expensive and did not see the value as it was more of a "nice to have" item. Nevertheless, Smart 
Fridge technology has changed tremendously over the past 20 years. Smart Refrigerators in 
today's market have a significantly lower price tag, are timely relevant, and can be an efficient 
tool in everyday life. The Smart Fridge can scan and detect repeatedly restocked items, identify 
removed products, and automatically add them to the consumers' shopping list (RFID tags are 
25.05.2021     Student: 985687 / 862827       Exploratory analysis of IoT: revolutionizing the grocery retail industry 25 
required). Consumers can also list essential items they want continuous access to, such as milk, 
eggs, and cheese. The refrigerators also detect when an item has not been used over a more 
extended period and detect expiration dates (Floarea and Sgârciu 2016).    
2.4 Customer Perceptions 
According to Kimani et al. (2012), customer perception defines the organization's overall 
impression and services. However, the overall impression is further influenced, and there is a 
necessity to divide it into multiple categories to understand the consumer's overall perception 
thoroughly, such as product prices, facilities, employees, and services. The image is highly 
influenced by its 'atmosphere' or psychological feeling the customer is experiencing when 
entering the store.      
2.4.1 Justice/Fairness Perception 
According to Nguyen and Klaus (2013), fairness is defined as "judgment of whether an outcome 
or the process to reach an outcome acceptable, reasonable, or just". Following Inman and 
Nikolova (2017), justice and fairness are used interchangeably in the literature. The author's 
definition is the judgment of the extent to which people believe that there is equity in the 
exchange between themselves and another party. The authors further distinguish between three 
types of fairness/justice influencing the consumer: procedural, distributive, and interactional. 
From a marketing perspective, price is an essential subtype of fairness, and retailers should pay 
attention to consumers' perceptions of price as it is one critical factor that determines customers' 
willingness to pay and purchase intention. Customers that find retailers unfair might get 
punished by the consumer. Nguyen and Klaus (2013) discuss customers' fairness perception on 
companies marketing activities and found that advertisers were the second least trusted group, 
behind politicians. Advertisers are often associated with dishonest information and exploitative 
practices. Consumers have become more aware of companies' customer-tracking systems, 
favoring profitable customers, information handling, hidden fees, dynamic pricing and 
surcharges, and their perception of fairness in these marketing activities.    
2.4.2 Value Perception 
Another vital element for shopping perception is value perception, as it represents the 
customer's overall usefulness of an exchange with the retailer grounded on the perception of 
what is given and what is received (Inman and Nikolova 2017). While interacting with a retailer, 
the customer needs to make sacrifices, and the value returned from the retailer should be 
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perceived as higher than the sacrifice (e.g., the prices they need to pay, effort, and time used to 
procure products). Typical benefits the customer can expect are personalized promotion, just-
in-time promotion, product quality, and a convenient shopping environment. To increase 
customers' value perception, the retailer should reduce customer sacrifice or increase customer 
benefit to the degree that both parties benefit from the interaction. Ramaseshan, Evanschitzky, 
and Johnston (2008) also pinpoint that customer value perception is an important focus area 
and an essential driver for increased profit. A customer that feels valued and experience 
received value higher than the sacrifice taken will spend more money on the retailer on a year-
to-year basis. Furthermore, Inman and Nikolova (2017) discuss that retailers should be sceptical 
and consider how new technology might affect the customers' overall value perception. 
2.4.3 Satisfaction 
Customer satisfaction is connected to customer behavior and is a critical factor for companies 
to keep and gain customers. Inman and Nikolova (2017) mention that satisfaction is closely 
related to shareholder value, profitability, market shares, and stock price. The authors mention 
there is multiple definitions that the researcher should explicitly define based on the context of 
interest. Researchers have different opinions if customer satisfaction is part of an evaluation 
process or a response to the evaluation process. Based on the similarity between existing 
definitions, we can interpret satisfaction as customer response to a particular focus and occurs 
at a particular time. Nevertheless, the conceptualization is either an emotional or cognitive 
response (Giese and Cote 2000). Finally, Inman and Nikolova (2017) discuss that retailers 
should investigate how the consumers adopt new technology and how it positively or negatively 
impacts customer satisfaction. It is critical to understand potential reactions before fully 
adopting new technology. 
2.4.4 Relationship Trust 
From a retail context, trust is about customers believing in the retailers' reliability and integrity. 
It is expected from retailers to take actions that will positively affect the customers and avoid 
actions that might negatively affect them (Inman and Nikolova 2017). The authors further 
discuss three antecedents for building trust between customers and suppliers: (1) 
Communication, sharing information valuable for the customers, and sustaining a transparent 
business, (2) shared value, obtain an understanding of what policies, procedures, and behaviors 
are appropriate for both the retailer and the customers, and (3) opportunistic behavior, self-
interested behavior harming norms of behavior. 
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2.4.5 Relationship Commitment and Loyalty 
According to Inman and Nikolova (2017), the conceptualization of relationship commitment is 
very similar to loyalty. Relationship commitment differentiation itself from loyalty on the basis 
that it refers to the belief of an exchange partner that a relationship with another party is so 
precious that it deserves the maximum force to support it. While loyalty represents the 
willingness to complete a set of behaviors that indicate shoppers' propensity to preserve a 
continuing relationship with the retailer, such behaviors might involve repeat purchasing and a 
more substantial share of wallet. To sustain a relationship commitment and customer loyalty, 
retailers need to ensure a consistent stream of revenues and increase profitability. Therefore, 
the authors pinpoint that retailers should look closely at how the implementation of new 
technology will impact the customer relationship and the loyalty to the retailer. Investigating 
how new technology might improve relationships and increase loyalty among existing and new 
customers is highly relevant.  
2.4.6 Privacy Concerns 
As technology has infiltrated everyday life, privacy concerns have emerged. Retailers utilize 
technology to improve and streamline processes and complete a more cost-effective personal 
marketing strategy. As a result, research shows increased concerns among consumers and how 
other parties use and misuse their private information. According to Inman and Nikolova 
(2017), the most significant privacy concerns among consumers are in the USA, where they 
believe private information is under severe threat. Moreover, privacy concerns arise from three 
distinct dimensions: (1) Collection of private data, (2) control over other parties' usage of 
private data, (3) awareness of privacy practices and how the utilization of data. Retailers should 
be aware of how new technology affects customers' perception of privacy. For instance, if the 
customer feels surveilled by cameras in the store without feeling any benefit of customer service 
and in-store experience, it might influence privacy concerns. Technology implemented by 
retailers should improve the customer in-store experience and service, and in return, the 
customers are more willing to share private information (Inman and Nikolova 2017). 
2.5 Customer Experience  
Meyer and Schwager (2007) thoroughly investigated what customer experience are and how 
businesses should increase this focus to get a customer relationship. The customer experience 
is encompassing each aspect the enterprise is offering. Meyer and Schwager (2007) mention 
that there is a focus on customer care and service, which is a critical aspect, however, they also 
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mention reliability, advertising, product, and packaging as significant areas. The majority of 
staff responsible for these areas do not give enough thought on how the different decisions are 
affecting the overall customer experience. Today, consumers have a great range of choices and 
companies have multiple channels they can pursue them. There are simple integrated solutions 
to problems that will win the time-pressed consumer (Meyer and Schwager 2007). The 
customer experience is appearing through direct and indirect contact. Direct contact is normally 
initiated by the customer and can be during the purchase stage, during use, and through service. 
Indirect is unplanned encounters representing the enterprise brand, service and product, often 
through news, advertising, reviews, word of mouth, and criticism. Grewal, Levy & Kumar 
(2009) mention that many companies are increasing customer experience through deep strong 
promotional efforts such as big discounts and free shipping. This might have generated new 
customers; however, this also leads to deep profit cuts. Therefore, companies should look at 
methods to meet customer expectations and their actual experience that, primarily, will have a 
positive impact on profit.   
To enhance the customer experience, the enterprise should track the customers past patterns, 
present patterns and potential patterns, or a combination of these: 
 
• Past - includes to capture recent experiences and should improve transaction 
experiences, track goals and trends and identify potential issues that are emerging. 
• Present - tracks the current experience issue and relationship and should keep 
overview of the customers relationship to the overall brand. It is intended to look at 
future opportunities but also investigate previous actions. 
• Potential – this a more focused stage and targets inquiries to disclose and test future 
opportunities (Meyer and Schwager 2007). 
 
Grewal & Roggeveen (2020) also discuss how technology impacts shopping behavior. 
Technology is getting more advanced and has become a significant part of the way humans live. 
Technology has and will further reshape retail landscapes and change the way we shop. There 
is more mobile technology and social media interaction, and we are also witnessing the entrance 
of the IoT in Retail. Osselaer et al. (2020) discuss how technology and automation might have 
a negative impact on consumers and workers regarding that they might feel more objectified, 
and consumers feel more estranged by the producers. This feeling will have a negative influence 
on both producer and consumer. Osselaer et al. (2020) pinpoint Karl Marx`s saying about 
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alienation that capitalistic communities objectify humans by depriving them of meaning and 
taking control over their functional outcome. Producers are placed away from consumers to 
create greater operational efficiency, which, according to Karl Marx, removing much of the 
producers’ meaning and pride in their work and more repetitive work life. From the consumers’ 
perspective, they do not know who has produced the product that is considered, which leads to 
less willingness to pay. 
 
Increased automation of retail stores might influence consumers’ willingness to pay. Today, for 
example, it is possible to purchase a coffee through a smartphone and pick it up at the cafe, with 
almost no human interaction. At McDonald’s, shoppers can also order through a digital screen 
at the restaurant with no personnel interaction. In a grocery store setting, Amazon has rolled 
out a new way of purchasing daily groceries with the concept store Amazon Go. These stores 
have implemented advanced technologies allowing the customers to go in, pick what they need, 
and go straight out without any checkout interaction. Instead, they get a receipt on their phone. 
 
These automating systems change the customer journey, and Osselaer et al. (2020) mention the 
necessity to personalize to make consumers feel less objectified and mere profit tools. Extended 
marketing research discusses how two-way communication positively affects the customer 
experience. Grewal & Roggeveen (2020) mention that workers and consumers should share 
personal information to maintain meaning, value, and increased experience.   
2.5.1 Internet of Things Impact on Customer Experience 
As the previous chapters indicate, IoT has an enormous opportunity to impact the retail industry 
and customers' overall experience positively. However, the management should be aware of 
possible adverse effects before investing in new automated technology as it might negatively 
impact customers' experience as interaction with only technology can result in an objectifying 
feeling among the customers (Osselaer et al. 2020). There are many ways IoT can improve 
customer experience, e.g., with RFID-tags, consumers can find product information such as 
where the product is produced, washing information, the material source, related costs, and 
different deliveries method (Floarea and Sgârciu 2016). If products are attached with RFID-
tags, sensors, and barcode scanners, consumers have the opportunity to interact with the product 
through smartphone cameras, smart glasses, or other "smart" devices. This gives an efficient 
method for consumers to check prices, quality, sizes, colors, and stock availability. 
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With beacon technology, customers can get customized promotions and discounts on relevant 
categories as they enter the store, based on the previous action online. Bluetooth 
sensors/beacons detect shoppers' smartphones and gather data on what the customer is 
interested in and what they previously have paid attention to in their online profile (Hoyer et al. 
2020). Grewal, Levy & Kumar (2009) mentions how companies are in many situations using 
free shipping and discounts to attract customers and increase their experience with the brand. 
This also leads to reduced profit and more of a method to invest in the market/customer to 
increase market shares.  
2.6 Internet of Things in Customer Journey – Overview 
A framework made by Hoyer et al. (2020) indicates that IoT has a high influence on the pre-
transaction stage, medium influence at the transaction stage, and low influence on post-
transactions. Consumers' cognitive value with IoT is through information access, which the 
companies can utilize later to target better and understand their customers. As more items and 
devices get connected to the internet, more data can be collected, and the more insight and 
information access there is. Table 4 illustrates how IoT technology will impact the different 
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Table 4 - Internet of Things in Retail: Customer Journey 
Pre-purchase (high impact) This stage is about information gathering through technologies 
such as RFID tags. The consumer has the possibility to collect 
much more information about products than before, everything 
from where the raw material is gathered, who has produced it, 
and how the product is impacting climate change. There are also 
technologies such as beacons, smart shelves, smart shopping 
bags, etc. 
 
purchase (medium impact) The transaction stage is all technology utilized during the actual 
transaction. These are concepts such as ‘Just Walk Out’, where 
the customers do not need to interact with a cashier, and instead 
pick the goods, go out, and the bank account automatically 
withdraws for the items chosen. 
 
Post-purchase (low impact) The Post-transaction stage is about service and maintenance and 
can be connected to smart home technologies such as a smart 
fridge. A smart fridge can directly impact the grocery industry, 
as it automatically registers missing items and can communicate 
directly with favored grocery stores. 
 
2.6.1 Consumers Reactions to New Technology 
Hoyer et al. (2020) mention that customers will be affected in two different ways when exposed 
to new technology; either they are experiencing perceived ease of use or an uncanniness. The 
technologies are supposed to positively affect the consumers and improve their overall 
experience in meeting the brand. However, some consumers might feel the technology 
unnecessary and more of a hassle than an improvement. It will vary based on situation and user, 
e.g., there is more likely that younger humans are more accepting of new technology than older 
humans, even though it is beneficial (Chen & Chan 2011). Therefore, it is critical to empirically 
analyze to what degree the consumers experience perceived ease of use vs. uncanny (Hoyer et 
al. 2020). Research also discusses how technology replacing human power tends to be 
anthropomorphized. It remains for future research to what degree technologies should be 
anthropomorphized vs. very technological and how the different dimensions affect customer 
experience. For example, there is found that chatbots and digital helpers are less liked when 
anthropomorphized (Hoyer et al. 2020).  
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2.8 A model for this study  
Figure 2 represents our secondary research findings divided into two primary categories; IoT 
Grocery Technology and impact on customers. There are eight prominent IoT applications, 
where some of which have been or probably will be adopted by grocery retailers in the near 
future. These technologies have an impact on the customer journey and the different purchase 
stages. As mentioned above, IoT has the highest impact on the pre-purchase stage. However, it 
is vital to find out what technology on what stage is influencing the customer the most. 
Throughout the purchase-stages, there is possible to interpret what touchpoints are most vital 
and what technology has the most significant effect on each touchpoint. Further, after the 
customer has interacted with the retailer and completed the customer journey, they will have 
some perceptions of the technology that further influence their customer experience. Inspired 
by Nikolova et al. (2017), the model introduces six different customer perceptions; 
Justice/Fairness perception, value perception, satisfaction, relationship trust, relationship 
commitment, relationship loyalty, and privacy concerns.
   







Figure 2 - A model for this study 
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3.0 Research Methodology  
This thesis aims to contribute to more knowledge on the future of grocery retailing by providing 
reliable insight into customer perceptions towards eight prominent IoT technologies that have 
penetrated the market or that will probably appear in the visible future. The utilization of 
surveys as a data generation is applied to apprehend a comprehensive approach and obtain an 
accurate measure of customer perception towards these technologies. The dissertation is based 
on survey research using a quantitative exploratory-descriptive research design that does not 
test hypotheses. The idea is to use statistical precision to quantify the population opinions on 
described technologies and compare groups. By understanding characteristics, we can better 
conclude and define future research areas. 
3.1 Designing the Questionnaire 
This paper has adopted the self-administered questionnaire from Inman & Nikolova (2017), 
which again have adopted it from various authors. It is a widely tested and well-designed 
questionnaire that ensures high content validity and reliability. The questionnaire is designed 
to generate primarily opinion data and some factual data in the start to determine demographics. 
All the questions are closed, forcing our respondents to choose from a range of predefined 
answers. The process of refining the questionnaire to match our study took a significant amount 
of time, ensuring that we had the data needed to answer the research question. The layout and 
structure of the questions is a mix of a descriptive text and pictures/meme that explains the 
technology and its purpose.  
 
Introductory, the respondents were shown the purpose of the research and assured that their 
answers would be confidential. In addition, they were given explicit instructions on how to 
complete the survey. We have investigated eight IoT technologies for grocery stores to examine 
customers' attitudes and understand better if implementing such technologies will improve the 
overall customer experience towards grocery retailers. The survey starts with demographic 
questions to better understand the respondents and recognize what differentiates respondents' 
opinions. Furthermore, a description of the technology followed up with questions within the 
seven consumer perceptions described in chapter X.X was presented. The questionnaire was 
generated using Google Forms, and our supervisor, Asle Fagerstrøm, reviewed early versions 
of the questionnaire. Appendix X contains the complete questionnaire.  
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3.2 Measures 
The respondents answered the demographic questions using multiple options generated with 
the influence of previous studies. To better understand the respondent's situation, we gather 
data related to gender, age, location, attitude towards grocery shopping, what type of household, 
and who does the shopping, frequency of shopping, and education  
 
On a Likert scale of 1 to 7, respondents were asked to rate their perceptions of each technology 
after reading their description. They were asked to scale their level of agreement (1=strongly 
disagree, 7=strongly agree), level of change (1=Would change extremely negatively, 7= Would 
change extremely positively), level of satisfaction (1 = Very low; 7 = Very high), level of 
agreement (1 = Strongly disagree; 7 = Strongly agree), level of concern (1 = Not concerned at 
all; 7 = Very concerned), and level of attitude towards retailer after implementation (1 = Would 
change extremely negatively, 7 = Would change extremely positively).  
 
The Likert scales are adopted from Inman and Nikolova (2017); however, they have different 
values, some are 7 points, and some are 10 points. To make it more accessible making sense of 
the data in the analysis, we converted it all to a 7-point Likert scale as strongly advised by our 
supervisor. Questions with this scale are helpful as they permit the respondents to be neutral to 
the questions asked. Questionnaires with this scale help measure the respondents' attitudes and 
values (Ringdal 2013, 202). By having a scale of 6 (or other 7) measurement points, the 
respondents, who may have no shape on the topic, become forced to confront the question.   
3.3 Pilot Study 
Following Oates (2006, 226), we conducted a pilot study to find weaknesses in the 
questionnaire. The questionnaire is comprehensive and took approximately 15 minutes to 
complete. Since the questionnaire was time-consuming and each respondent had to put in some 
effort to answer all the questions, we had difficulties finding a population willing to respond. 
Thereby, we used Amazon Mturk, a crowdsourcing marketplace that allows researchers to pay 
a small fee to those who complete surveys. In the pilot study, we put a limit on 20 respondents, 
which are similar to our intended respondents, and found that as a satisfying amount of people 
to create a sample of data. However, the respondents from Amazon Mturk were randomly 
generated worldwide, and we could not later hear their opinions of questionnaire structure. 
Therefore, the questionnaire was sent to family, acquaintances, and supervisor, in order to 
receive constructive critique and ideas for improvement based on their experience. 
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The overall feedback was positive, and the respondents agreed that the questions and 
descriptions of technologies were understandable and adequately formulated. There were some 
implications that it was too time-consuming. However, since we generate respondents through 
a small fee, we decided to stick with all the questions.       
3.4 Gathering Respondents 
The designed questionnaires' goal was to be understandable for the general population and 
intentionally categorize a group of people for comparison. We did a convenience sampling of 
data using Amazon Mturk (200 respondents) and family/acquaintances (50 respondents) to the 
questionnaire. The response rate was 100% through Amazon Mturk. However, only 4 of 50 
asked family and acquaintances answered, and resulted in a poor response rate of 8%. In total, 
we ended with 204 respondents representing the data used in section 4. We hoped for a diverse 
selection of respondents from all continents, but Asia and North America accounted for the 
majority of respondents. We also hoped for a full range of gender responses, but there were 
significantly more male respondents. In education level the majority of respondents had a 
bachelor or master’s degree, where we also wished for some more respondents on high school 
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4.0 Analysis and Results  
In this research, we conducted a Kruskal-Wallis test for an independent sample, a 
nonparametric equivalent of the one-way ANOVA based on Chi-square statistics. The test-
statistics for this test are H statistics. The Kruskal-Wallis H test (sometimes called the "one-
way ANOVA on ranks") is a rank-based nonparametric test applied to determine statistically 
significant differences between two or more groups of an independent variable on a 
continuous or ordinal dependent variable. The Kruskal-Wallis H test found several significant 
differences between the groups. However, since the Kruskal-Wallis H test only determines 
whether the medians of two or more groups are different and not which groups are different, 
we also conducted a Dunn-Bonferroni post-hoc test. In this way, we could fully grasp the 
diversity in all shoppers' perceptions between the eight different retail technologies and 
pinpoint which specific means are significant from the others. Finally, to eliminate the 
likelihood of coming about a significant result by pure chance, we conducted a Bonferroni 
correction to protect from Type I error. As we are conducting multiple analyses on the same 
dependent variables, the chance of committing a Type I error increases. Therefore, in the 
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4.1 Descriptive Statistics 
Bryman & Bell (2015, p13) write that data inspection must be carried out to determine any 
apparent errors in the dataset. By analyzing the variables related to the respondents, the goal is 
to find abnormalities, weaknesses, or discrepancies. Table 5 showcases the distribution of 
respondents on sex, age, education level, continent, household type, attitude towards grocery 
retailing, who usually does the grocery shopping, and how often they do grocery shopping.  
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4.2 Smart Robot 
For grocery stores implementing smart robot technology, we can see a significant difference 
between age segment 55+ and 35-44 and their perception of relationship commitment. 
Respondents within 35-44 years have a significantly higher average rank and will contribute to 
a more consistent revenue stream for retailers implementing smart robot technology. 
Respondents' attitude towards grocery shopping is the variable that has the most significant 
variation on the different perceptions. Similarly, on all the perceptions, we can see that those 
who are very positive towards grocery shopping (7) have the highest average rank, including 
privacy concerns. In justice/fairness and value perception, there are found significant 
differences between those who are very positive (7), those who are less (5 and 6), and those 
who are neutral (4). Figure 3 showcases that respondents' justice/fairness perception and their 
perceived value decreases as their attitude towards grocery shopping decreases. In privacy 
concerns and relationship commitment, there are revealed significant differences between those 
who are very positive (7), and those who are less positive (5), and those who are more negative 
(3). The respondents who are positive towards grocery shopping, in general, have also found to 
have a high relationship commitment towards grocery stores implementing Smart Robots. 
However, these customers are also most concerned about their privacy when interacting with 
this technology. There are also differences between Respondents' satisfaction perception, 
relationship trust, and relationship loyalty of grocery stores, and their general attitude towards 
grocery shopping. Figure 3 illustrates significant differences between attitude segments very 
high (7) and less positive (5 and 6), neutral (4), and negative (3). as well as the other perceptions, 
show the result that those who scored very high on grocery shopping attitude also scored high 
on satisfaction perception, relationship trust, and relationship loyalty. Figure 3 indicates that 
Smart Robot technologies are most attractive to 35-44 and those who have a positive attitude 
towards grocery shopping.  
   





Figure 3 - Bonferroni Correction of Smart Robot. Value of the mean rank presented in parenthesis and visualized in green. Minimum 
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4.3 Smart Shopping Cart  
Our analysis revealed significant differences between the groups' age, location, attitude towards 
grocery shopping, and household type (Figure 4). First, findings reveal a significant difference 
between 55+ and 35-44 on Satisfaction and Relationship Commitment, and Trust. This result 
indicates that the age group 35-44 has a higher probability of accepting Smart Shopping Cart 
technology as they find it more satisfactory and are more likely to commit to their local grocery 
implementing the technology and increased loyalty. Second, the data revealed a significant 
difference between Asia and North America on Privacy Concerns by analyzing shoppers' 
location, which means that shoppers in Asia have significantly fewer privacy concerns towards 
Smart Shopping Cart than shoppers in North America.  
Third, our analysis revealed significant differences between shoppers' attitudes towards grocery 
shopping on every perception. Compared to the other shoppers with less (6 and 5), neutral (4), 
and lower (3) attitudes, the results reveal that shoppers with the most positive attitude towards 
grocery shopping (7) have a higher probability to accept Self Scanning technology. They find 
it more just/fair, valuable, satisfactory, and more likely to commit, trust or increase loyalty to 
their local grocery implementing the technology. The results also revealed that the more 
positive attitude shoppers have, the more privacy concerns they have. However, there are two 
things worth pointing out. First, on Justice/Fairness Perception, there is no significant difference 
between a lower attitude towards grocery shopping (3 or lower). Second, significant differences 
between shoppers with positive (6) and neutral (4) attitudes were only significant on privacy 
concerns. However, the overall results can be interpreted as that the shoppers with the most 
positive attitude towards grocery shopping (7) have a higher probability of accepting Smart 
Shopping Cart technology. Nevertheless, without the confirmation of significant difference 
between 6 and 4 on some perspectives, and the lack of significant difference on shoppers with 
low attitudes on Justice/Fairness Perception might indicate that grocery retailers might benefit 
more by implementing one of the other technologies.  
Finally, our data revealed a significant difference between Household Type on Relationship 
Trust and Commitment. These findings indicate that Single-parent households have higher 
Trust and Integrity towards Smart Shopping Cart than Single-Person Households and that 
Couple Households are more likely to commit to the technology than others Households. 
   





Figure 4 - Bonferroni Correction of Smart Shopping Cart. Value of the mean rank presented in parenthesis and visualized in green. 
Minimum Value = 1, Maximum Value = 204 (N). The lines represent the adj.Sig. and contains the adjusted p-values between the groups 
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4.4 Smart Shelves 
The Dunn-Bonferroni correction test found significant differences in perceptions based on 
respondents' attitudes towards grocery shopping and their household type. In justice/fairness 
perception, relationship trust, and relationship commitment, there are found differences 
between very positive attitudes (7) and those who have less positive (5 and 6) and those who 
have a neutral attitude (4). Those with a positive attitude have the highest average rank on all 
three perceptions. The perceived justice/fairness, trust, and commitment are decreasing 
similarly with the respondents' attitude.  
When measuring value perception, there is found significant differences between very positive 
attitudes (7) and those who have less positive (5), and those who have a neutral attitude (4). 
Those respondents who scored very high will feel more excellent perceived value when visiting 
a grocery store implementing this technology. Relationship loyalty perception has similar 
findings. However, there was also a significant difference between those who scored very high 
(7) and those who were more negative (3). In satisfaction perception, there is only a significant 
difference between those who scored very high (7) and those who are neutral (4), where those 
very positive towards grocery shopping will experience significantly higher customer 
experience shopping at a grocery store with smart shelves. 
Regarding privacy concerns, there is found that those who have a positive attitude towards 
grocery shopping are those most concerned about privacy when shopping at a store utilizing 
Smart Shelves technology. There are further found significant differences between those who 
are very positive (7) and those who are less positive (5 and 6), those who are neutral (4), and 
those who are negative towards grocery shopping (3). The analysis also revealed a significant 
difference between positive (6) and those who are negative (3). Privacy concerns are decreasing 
together with customers' attitudes towards grocery shopping.  
Figure 5 also lists significant differences between households in privacy and relationship trust. 
We can see that single-parent households have significantly more serious privacy concerns than 
single-person households. It is also found that couple households have a higher average score 
on relationship trust than single-person households. This indicates that couples have a higher 
level of confidence in grocery stores with smart shelves built into their infrastructure.
   






Figure 5 - Bonferroni Correction of Smart Shelves. Value of the mean rank presented in parenthesis and visualized in green. Minimum 
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4.5 Personalized Promotion/Pricing 
Our analysis revealed significant differences between the groups' location, attitude towards 
grocery shopping, who does the shopping, and education (Figure 6). First, the data revealed a 
significant difference between Asia and North America on Privacy Concerns and Relationship 
Trust. This indicates that shoppers in Asia have significantly fewer privacy concerns and 
significantly more trust towards Smart Shopping Cart than shoppers in North America. Third, 
the data revealed significant differences between shoppers' attitudes towards grocery shopping 
on every perception. The overall results came out the same as with Smart Shopping Cart. 
However, there were some noticeable differences. The most exciting difference relates to 
Justice/Fairness Perception, Value Perception, Relationship Trust, Commitment, and Loyalty. 
Where there is a significant difference between positive attitude (6) and negative attitude (3), 
in addition to very positive attitude (7) and negative attitude (3), also found in the technologies 
as mentioned earlier. However, since there is also a significant difference between 6 and 3, it 
confirms that the more positive shoppers' attitude towards grocery shopping is (7 and 6), the 
higher is the probability of accepting Personalized Promotion/Pricing compared to shoppers 
with a less positive attitude (3).  
 
Third, the data revealed significant differences between households with shared responsibility, 
shoppers who do the shopping themselves or use their children or spouse/cohabitant on 
Justice/Fairness, Satisfaction and Relationship Trust, Commitment Loyalty. These results 
might indicate that the shoppers with shared responsibility have a lower probability of accepting 
Personalized Promotion/Pricing technology. They find it less just/fair and are less likely to 
commit, trust, or increase loyalty to their local grocery implementing the technology compared 
to the other groups. The same results were found on Value Perception, Satisfaction, but in these 
perceptions it was also a significant difference in perceived usefulness between shoppers with 
shared responsibility and shoppers who use their child(ren). Finally, our findings revealed a 
significant difference between shoppers with High School, Masters's, and Bachelor's degrees 
on every perception. Compared to shoppers with High School Degree, these results indicate 
that the shoppers with either Bachelor's or Master's degrees see a significantly higher perceived 
usefulness in Personalized Promotion/Pricing. They find it more just/fair, valuable, satisfactory, 
and more likely to commit, trust or increase loyalty to their local grocery implementing the 
technology. Also, shoppers with Master's or Bachelor's degree has significantly more privacy 
concerns towards the technology. 
   





Figure 6 - Bonferroni Correction of Personalized Promotion/Pricing. Value of the mean rank presented in parenthesis and visualized in 
green. Minimum Value = 1, Maximum Value = 204 (N). The lines represent the adj.Sig. and contains the adjusted p-values between the 
groups
   
25.05.2021     Student: 985687 / 862827       Exploratory analysis of IoT: revolutionizing the grocery retail industry 
 
49 
4.6 Mobile Apps  
Our analysis revealed significant differences between the shoppers' attitude towards grocery 
shopping and education (Figure 7). The data revealed a significant difference between shoppers' 
attitudes towards grocery shopping on every perception. The overall results came out the same 
as with Smart Shopping Cart and Personalized Promotion/Pricing. Nevertheless, there were 
some noticeable differences. First, there was a significant difference between positive attitude 
(6) and negative attitude (3) on Satisfaction and Relationship Trust, in addition to very positive 
attitude (7) and negative attitude (3). Second, there is no significance findings on negative 
attitudes (3 or lower) on Justice/Fairness Perception. Third, there is no significance difference 
between positive attitude (6) on either Value Perception, Privacy Concerns, or Relationship 
Loyalty. However, since there are less significant results on less perspectives between positive 
attitude (6) and negative attitude (3), positive attitude (7) and negative attitude (3), no 
significant findings on negative attitude (3 or lower) on Justice/Fairness Perception, in addition 
to lack of significance between positive attitude (6) on several perceptions.  
Finally, our findings revealed a significant difference between shoppers with High School, 
Masters's, and Bachelors's degrees on privacy concerns. This result indicates that the shoppers 
with either Bachelor's or Masters' degree have significantly more privacy concerns towards the 
technology than shoppers with a high school degree.
   







Figure 7 - Bonferroni Correction Mobile Apps. Value of the mean rank presented in parenthesis and visualized in green. Minimum 
Value = 1, Maximum Value = 204 (N). The lines represent the adj.Sig. and contains the adjusted p-values between the groups
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4.7 ‘Just Walk Out’ 
The analysis found a significant difference between age segments after the Bonferroni 
correction. In the justice/fairness perception, we can see a significant difference between the 
age segments 45-54 and 35-44, where the older age segment feels less equity in the exchange 
between themself and the grocery store implementing this technology. Age segment 35-44 have 
the highest score and have the highest justice perception of 'Just Walk Out'. The same goes for 
the value perception, where there is a significant difference between age segment 35-44 and 
55+. Figure 8 also shows that age segments 35-44 will increase their relationship loyalty 
significantly, implementing 'Just Walk Out' technology, rather than age segment 45-54. These 
numbers indicate that the older age segments have more negative perceptions of this 
technology. However, in privacy concerns, there are significant differences between age 
segments 45-54 and 25-29, showing that the younger age segment is significantly more 
concerned about privacy.  
There are also found significant differences in perception based on respondents' attitude 
towards grocery shopping in general. Figure 8 showcases that those who have a highly positive 
attitude towards grocery retailing (7) in general also are highly positive towards 'Just Walk Out' 
technology. Those who are very positive (7) have the highest average score on all the 
perceptions except relationship loyalty, which had no significant differences after the 
Bonferroni correction. The analysis also indicates that the lower attitude they have towards 
grocery retailing mirrors their perceptions of this type of technology. Those who have low 
scores on attitude also have low scores on the perceptions. 
Interestingly, we can also see that respondents with a positive attitude towards grocery retailing 
are more skeptical regarding privacy concerns. In privacy concerns, there are significant 
differences between those who are very positive (7) and those who are less positive (5), and 
those who are more negative (3). There is also a significant difference between positive (6) and 
those who are negative (3). The score decreases with respondents' attitudes, indicating that the 
more positive they are towards grocery shopping, the more concerned they are about privacy 
when shopping at a store with the 'Just Walk Out' concept.
   






Figure 8 - Bonferroni Correction of Just Walk out. Value of the mean rank presented in parenthesis and visualized in green. Minimum 
Value = 1, Maximum Value = 204 (N). The lines represent the adj.Sig. and contains the adjusted p-values between the groups 
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4.8 Self Scanning 
Our analysis revealed significant differences between the groups on age and attitude towards 
grocery shopping (Figure 9). First, our findings reveal a significant difference between the age 
segment 55+ and 35-44 on Justice/Fairness, Satisfaction, and Relationship Commitment. This 
result indicates that the age segment 35-44 has a higher probability of accepting Self Scanning 
technology. They find it more just, fair, satisfactory, and more likely to commit to their local 
grocery implementing the technology. In contrast, the age segment 55+ is the opposite. The 
same results were found on Value Perception, Privacy Concerns, and Relationship Trust, but in 
these perceptions, the data also revealed a significant difference between age segment 55+ and 
25-29. According to the data, this means that the age segment 25-29 and 35-44 have a higher 
perceived value and trust towards Self Scanning technology, but significantly more privacy 
concerns than the age segment 55+.  
Second, our analysis revealed significant differences between shoppers’ attitudes towards 
grocery shopping on every perception. The overall results came out the same as Smart Shopping 
Cart, Personalized Promotion/Pricing, and Mobile Apps. Interestingly, the results also revealed 
a significant difference between shoppers with positive (6) and neutral (4) attitudes on 
Justice/Fairness Perception, Value Perception, Relationship Trust, and Commitment. This 
might give a stronger confirmation that the more positive shoppers’ attitude is, they are more 




   




Figure 9 - Bonferroni Correction of Self Scanning. Value of the mean rank presented in parenthesis and visualized in green. Minimum 
Value = 1, Maximum Value = 204 (N). The lines represent the adj.Sig. and contains the adjusted p-values between the groups 
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4.9 Smart Fridge 
The smart fridge technology differentiates from the other technologies and is not measured as 
a direct link to any grocery technology. Therefore, we have removed satisfaction perception, 
relationship trust, relationship commitment, and relationship loyalty. Smart Fridge is the only 
IoT technology in this thesis that affects the consumers in the post-purchase stage. As figure 10 
shows, there is a significant difference between the age segments 55+ and 35-44 in the 
justice/fairness perception. Age segment 35-44 feel more significant equity in the exchange 
between themself and the grocery store implementing this technology. Looking at the findings 
in value perception, there are significant differences in 55+ and 35-44, 35-44 and 30-34, and 
lastly 35-44 and 25-29. The age segment 35-44 feels a significantly greater value of what is 
given and received using a smart fridge. 55+ are the age segment that scores lowest and sees 
less value and investment return in this technology.  
Figure 10 further illustrates that respondents’ attitudes towards grocery retailing have a 
significant impact on all the perceptions of the smart fridge. In the justice/fairness perception, 
we can see that those who are very positive (7) have a significant difference between those who 
are less positive (5 and 6) and those who are neutral (4). Respondent attitude is aligned with 
their perception of fairness using the smart fridge, showing that those who have a positive 
attitude towards grocery retailing also have a positive justice/fairness perception. Those who 
scored low on attitude towards grocery retailing also have a less positive perception of fairness 
in this technology. There are similar patterns in the respondents’ value perception of the smart 
fridge. However, there is also a significant difference between very positive (7) and those who 
are negative (3). Whereas those who are very positive place a significantly higher value on what 
is given and obtained by this technology. As well as the other technologies, there were 
significant differences in respondents’ attitudes towards grocery retailing and the privacy 
perception of this technology. In this case, there are significant differences between very 
positive (7) and those who are less positive (5), neutral (4), and negative (3). Those that are 
really positive have significantly more privacy issues, which corresponds to their attitudes 
toward grocery shopping. There are also significant differences in privacy based on 
respondents’ household types in the smart fridge technology. Figure 10 shows that respondents 
living in a single-person household have slightly fewer privacy concerns using smart fridges 
than single-parent households. Measuring justice/fairness perception towards smart fridges, we 
can see that couple households will experience significantly higher fairness than single-person 
households.
   




Figure 10 - Bonferroni Correction of Smart Fridge. Value of the mean rank presented in parenthesis and visualized in green. Minimum 
Value = 1, Maximum Value = 204 (N). The lines represent the adj.Sig. and contains the adjusted p-values between the groups 
   




The study's key results are compared to the literature review findings to answer the research 
question "How can retailers benefit by implementing IoT in grocery stores to enhance customer 
experience?". 
 
The future of retail grocery is highly dependent on IoT technology which plays an essential 
role in increasing revenues and decreasing costs. This thesis addresses various disruptive 
grocery retail technologies based on IoT that are beginning to gain traction and potential in 
future grocery retailing. The literature already suggests several application areas for grocery 
retailers, such as shrinkage reduction, store optimization, and automatization, architecture, 
privacy, and security (Bansal 2020, p221-237; Joshi, Singar & Akhilesh 2020, p222; Inman 
and Nikolova 2017; Caro & Ramin, 2019; Dlamini & Johnston, 2016; Kaushik & Dahiya, 
2018; Saravanan & Srivatsan 2018). However, the literature reveals limited research on how 
these technologies affect the customer experience and customer perceptions (Fagerstøm, 
Eriksson & Sigurðssonc 2017). Our findings reveal that grocery retailers planning to 
implement some of the discussed technologies should consider shopper perspectives and 
evaluate how the technologies affect the customer experience. Our framework proposes a 
method to examine shopper perceptions of the discussed technologies to determine how and if 
it affects the customer experience. We assume that shoppers renew their perceptions of 
fairness, value, satisfaction, trust, commitment, and loyalty and judge the likely intrusiveness 
of the technology on their privacy. As the literature suggests, grocery retailers should have a 
clear vision and understanding of the firm and its customers' perspective of the customer 
journey to improve pre-purchase, purchase, and post-purchase stages (Grewal & Roggeveen 
2020). The findings reveal that shoppers' perceptions of the retailer implementing the various 
technologies are affected and might result in a better customer experience for some groups. 
Therefore, grocery retailers should consider shoppers' perspectives to measure the potential 
success of any large-scale technology adoption because differences in views drive future 
purchase likelihood and affect the customer experience. The findings also help calibrate each 
technology and its potential to deliver its value proposition in the framework. Each 
technology has its purpose and serves its value. The analysis and result revealed customer 
perceptions of the mentioned technologies.  
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The eight technologies are changing the way customers do shopping, and in most of these cases, 
there is a need for some technological interaction. When implementing these types of 
technologies, there is a risk that customers will feel more objectified and estranged from the 
producers. Two-way communication is found to have a positive effect on customer experience. 
Therefore, there might be a negative effect on implementing technology focusing on reduced 
use of physical staff (Osselaer et al. 2020). There is a high probability of a different response 
to the technologies based on customer demographic differences; the majority will hopefully 
experience these technologies as perceived usefulness. However, some will probably 
experience the technology as unnecessary and prefer grocery stores to stay as they are. On all 
the technologies, the analysis found that differences between grocery attitudes have the most 
significant findings. Those who scored 7 (highest) in their attitude towards grocery shopping, 
indicating they are very positive, also had the highest overall score on all the seven perceptions. 
Between age segments, the findings revealed that shoppers between 35-44 are those most 
positive towards all the technologies and was the age segment who had, in general, the highest 
average rank on all perceptions where it was significant findings. 
 
There is reason to believe that multiple of these technologies will help improve the overall 
customer experience. The majority of respondents are above neutral at the Likert scale on all 
perceptions, indicating that they are overweight on the 'positive' side. However, there is also 
overweight on people that are concerned about their privacy. Similarly, on all the technologies, 
there is found that privacy concerns increase as customers' interests increase which indicates 
that those who have a positive attitude towards grocery shopping are more concerned about 
their data and potential malicious use. As mentioned, privacy and security are among the most 
significant threats when utilizing IoT technology (Caro & Ramin, 2019; Dlamini & Johnston, 
2016; Kaushik & Dahiya, 2018; Kosha & Singar, 2020; Bansal 2020, p237). Thereover, 
retailers should have a primary focus on handling customer privacy and communicate this to 
the customers.   
 
To best clarify the technologies' impact on customer experience, it is helpful to categorize them 
in different stages in the customer journey and what type of touchpoints they have influence. 
This dissertation has followed Lemon & Verhoef (2015) division of the customer journey and 
grouped the technologies in pre-purchase, purchase, or post-purchase. According to Hoyer et 
al. (2020), IoT has the most significant impact on the pre-purchase stage, which is also correct 
in this case. Figure 2 illustrates the different technologies belongings and showcases Smart 
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Robot, Personalized promotion/pricing, smart shelves, and mobile apps belonging to the pre-
purchase stage. Self-scanning belongs to the purchase stage, Smart Fridge belongs to post-
purchase, while 'Just Walk Out' and Smart Cart belong to both the pre-purchase and purchase 
stage. The pre-purchase stage is all the interaction customers do before a potential transaction. 
The purchase stage is where the customer executes any transaction. Post-purchase is all 
interaction with the brand after the transaction. 
 
Moreover, the technologies affect different touchpoints during the customer journey. Their 
perception of the grocery store also depends on Technological, Communicative, process, 
customer to customer interaction, employee to customer interaction, atmospheric and product 
interaction (Stein and Ramaseshan 2016), and brand-owned, partner-owned, customer-owned, 
and social/independent/external (Lemon and Verhoef 2015). 
 
Smart Robots, personalized promotion/pricing, and mobile apps had significant findings on 
customers' attitudes towards grocery shopping. In personalized promotion/pricing, the analysis 
also found significant differences in location, household situation, and education. Asia has a 
slightly higher overall rank on relationship trust and privacy concerns. Those who have shared 
responsibility regarding grocery shopping are less willing to adopt this technology, while 
bachelor's or master's degrees have a higher probability of accepting Personalized 
Promotion/Pricing. As well as personalized promotion/pricing contributing to better customer 
offers is beacon technology improving grocery retailers' customer understanding. It provides 
numbers of how many are visiting, most or least traffic, and product interests. Grocery retailers 
can then build a more optimized store tailored to the needs of their customers. Personalized 
promotion/pricing can be categorized under brand-owned touchpoints and controlled by the 
grocery store providing this technology. According to Stein and Ramaseshan (2016), it can also 
be viewed as a communicative touchpoint where the brand communicates through monolog. 
 
Looking at the Smart Robot analysis, we see that the age segment 35-44 years has a significantly 
higher average rank and will contribute to a more consistent revenue stream for retailers 
implementing Smart Robot technology. Smart Robots are also brand-owned and controlled by 
the grocery retailer. Smart Robots will influence the atmospheric touchpoint and the 
technological touchpoint. The analysis of Mobile apps, categorized under partner-owned 
touchpoint, found that bachelor's or master's graduates will be more skeptical of adoption 
because of privacy concerns. Mobile Apps are considerably vague and have multiple functions 
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and application areas. Beneficial for the customers, mobile applications influence the product 
interaction touchpoint, where customers can track orders, and in-store (if implemented), they 
can scan QR codes to see more information about products. Grocery retailers can further track 
customer behavior on Mobile Apps and collect data applicable to understand psychological 
behavior among customers. There are numerous other ways to utilize Mobile Apps, but this 
finding appears to be the most prominent and essential in the context of IoT. 
 
Smart Shelves are the least intrusive technology and indirectly influence customer experience 
by improving inventory management and product representation. This technology influences 
the atmospheric touchpoint (primarily if implemented LCD promotion screens) and is brand 
owned. Like all other technologies, those who have a positive attitude towards grocery shopping 
also have a positive attitude towards Smart Shelves. The analysis also reveals that single-parent 
households are most skeptical regarding privacy concerns and that couples are more trusting of 
grocery stores with Smart Shelves integrated into their networks. Smart shelves are also an 
effective method to improve grocery retailers' inventory fleet. The shelves will register if 
products are missing or misplaced. In case of spillage, employees will get notifications 
immediately and contribute to reducing the $1.1 trillion inventory waste (Bansal 2020, p221; 
Joshi, Singar & Akhilesh 2020  2020, p222). 
 
Self-scanning, allocated at the purchase stage, is a technology that has appeared more frequently 
in the last years and contributes to a shorter queue and more time efficient. While other studies 
found significant differences between customers' education levels and gender, our analysis 
found significant findings on customers' attitudes and age. People between the age segment 35-
44 have a significantly higher chance of adopting this technology than the age segment 55+. 
The analysis also indicates that those between the age segment 25-29 are most skeptical towards 
privacy issues in this technology. Self-scanning is a brand-owned touchpoint and creates a 
technological touchpoint, making it necessary for customers to interact with a technological 
interface when checking out. This technology also influences the grocery store's atmosphere 
and communicative process.   
 
Smart Fridge is the only technology allocated at the post-purchase stage and is an investment 
done by the customers, thereby a customer-owned touchpoint. The Smart Fridge should 
contribute to a more convenient and automating shopping process. The analysis found that the 
age segment 30-44 has seen the most fairness and value in this investment, while the older age 
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segment 55+ score lowest. Regarding perceptions of justice and fairness with Smart Fridge, 
couple households see slightly higher fairness than single individual households. Moreover, 
single-parent households feel a more significant threat regarding privacy issues. 
 
'Just Walk Out' and Smart Shopping Carts affect both the pre-purchase and purchase stages, 
with those in the 35-44 age group, as well as those who are generally optimistic about grocery 
shopping, having the highest likelihood of embracing these innovations. In terms of Smart 
Shopping Carts, the findings revealed that Asia has marginally higher privacy issues than North 
America and that single parents have the highest level of trust. In contrast, couples have the 
highest level of commitment towards technology. Smart Shopping Carts are brand-owned and 
influence the atmospheric, communicative, process, and technological touchpoints. 
Implementing one of these technologies (mainly 'Just Walk Out') would result in a more 
automated shopping experience and significant cost savings in the event of a staff reduction. 
The technology would not likely replace the entire customer-facing workforce, but it will 
redirect them to other tasks (Bansal 2020, p221). The analysis revealed that the age segment 
35-44 and shoppers’ positive attitude towards grocery shopping has a higher chance of adopting 
'Just Walk Out' technology. This technology is brand-owned and strongly influences the 
atmospheric touchpoint because of the innovative way to grocery shop without the check-out 
stage. 'Just Walk Out' also influence the process, communicative, and technological 
touchpoints. SmSH, which is close to 'Just Walk Out,' was explored by Xu et al. (2020) and Liu 
et al. (2018), who investigated the feasibility of fully automated and unstaffed stores. According 
to both studies, their technology architecture would boost customer experience, store 
operations, inventory & supply chain management, and sales opportunities. Moreover, Arayan 
et al. (2020) and Tallapragada, Rao & Kanapala. (2017) proposed utilizing Smart Shopping 
Cart technology to increase efficiency while reducing malicious behavior such as shoplifting. 
 
Overall, all the technologies investigated unveiled the potential to enhance customer service. 
The majority of the eight IoT technologies are allocated at the pre-purchase stage, and Hoyer 
et al. (2020) discovered, it is during this period that IoT has the most significant effect on the 
customer journey. The majority of the technologies are either brand-owned or partner-owned 
and influence the atmospheric, process, communicative and technological touchpoints. The IoT 
technologies are most appealing to the age segment 35-44 and shoppers with a generally 
positive attitude towards grocery shopping. According to the results, grocery stores should 
consider investing in IoT technology to increase customer experience and improve competitive 
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advantage. Nevertheless, it is imperative to understand that some customers receive value when 
interacting with other humans and might feel estranged from the producers when interacting 
with primary technology. 
5.1 Managerial Implications 
The findings of this dissertation revealed multiple implications for practitioners and might 
supply valuable insight for grocery retailers looking to modernize their store. Firstly, previous 
research and this dissertation analysis have found that security and privacy issues are 
fundamental challenges in IoT. Grocery retailers should ensure customers' privacy and security 
when implementing one or more of the eight technologies investigated. Second, the grocery 
retailers should be aware of the customer journey and understand that IoT technologies have 
the most significant impact in the pre-purchase stage. However, this is not the case for all 
technologies. Third, implementing one of these IoT technologies will influence some of the 
customer touchpoints mentioned in table 2, primarily impacting the atmospheric, technological, 
process, and communicative touchpoints. The majority of technologies are also either brand-
owned or partner-owned.  
 
Fourth, the analysis revealed that each of the technologies would have the most significant 
impact on customers in age-segment 35-44 together with those who already have a positive 
attitude towards grocery retailing in general. The technologies will have a different level of 
intrusiveness. For instance, 'Just Walk Out' is the most intrusive technology with facial 
recognition, camera vision, sensors, and more, which might experience as unpleasant for most 
customers. Furthermore, Smart Shelves influences the customer experience indirectly and 
probably the least intrusive technology because it is not collecting any personal customer data.  
 
Finally, throughout the literature review, there is also found that customers might feel estranged 
from the producer when interacting only with technologies, and two-way communication with 
staff members will have a positive effect on customer experience for the mass majority 
(Osselaer et al. 2020). 
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5.2 Limitation and Future Research  
Several limitations should be addressed in this study. The process of gathering respondents 
was a challenging task as the questionnaire was comprehensive and time-consuming. We tried 
to use our network to gather the data, but it was nearly impossible to gather willing 
respondents. As a result, we used Amazon mTurk to gather respondents in exchange for a 
small amount of money. This was a secure way to collect respondents. However, it had some 
limitations. It only allowed us to use four segments, which made it impossible to measure, 
e.g., respondents based on continents or in a specific area like western Europe vs. eastern 
Europe or use several age segments in several specific areas. Because of this issue, we were 
obligated to find another solution and decided to make the demographics directly in the 
google form. By doing this, we had no control over the demographics of the responses who 
completed the survey. As a result, we had to limit our expectations on how specific data we 
could get and rely more on a general matter. Even though our data provides general rich 
insight into several areas, it does not go into specific.  
The population in this study was conducted through Amazon M-Turk as convenience 
samples. Based on this, one cannot conclude null hypotheses and causal relationships. 
However, it was not a significant challenge in this study. The purpose of this study was to 
understand shoppers' perspectives on various technologies and find out how retailers could 
benefit by implementing IoT in grocery stores to improve customer experience. An important 
implication of the following is that the findings have no generalizing effect. The results in the 
study cannot be assumed to apply to other samples than precisely what has been tested. Since 
some findings in the study correspond to previous research, it can be assumed that some 
relevant phenomena have been found among shoppers that may be practical for some 
retailers.  
Firstly, out of the 204 respondents, the distribution of sex is unequal(male 72.1% and female 
26.5%), making it harder to generalize across gender. This might explain the lack of findings 
gender-wise in the analysis. The same unequal distribution goes for location, where Asia 
(35.3%) and North America (41.2%) is the one with the most respondents. This might explain 
the lack of findings location-wise in the analysis as Africa had 5.9%, Europe 5.4%, and South 
America 12.3 %. If we had an equal distribution of sex and gender, we might have more 
significant findings in the analysis. Taking Self Scanning Technology, Weijters et al. (2007) 
found that perceived usefulness is less critical for females than men. Had we had a more even 
distribution of gender, we might have found similar results. Therefore, future researchers 
25.05.2021     Student: 985687 / 862827       Exploratory analysis of IoT: revolutionizing the grocery retail industry 64 
could investigate more comprehensively the differences between gender and find out why that 
is. From a business perspective, that could help grocery retailers gain valuable insight before 
implementing the technology and adapting the implementation. It could increase the customer 
experience for both genders. Also, future researchers could focus on one specific location 
rather than every continent. It could, e.g., be beneficial for Norwegian grocery retailers to find 
out the different perceptions between males and females exclusively for Norwegian shoppers.  
Secondly, even though the age distribution was relatively unequal, it gave us several 
significant results. However, it would be engaging to do the analysis again with a more even 
distribution. Future researchers could, for example, study the differences between the 
different age groups or generations and find out their perspective on a specific grocery 
technology. As our result revealed significant differences between the older and younger age 
segments, it might serve as a guideline for future researchers to determine why. The exact 
parallels can also be drawn towards education. Even though the education distribution was 
relatively uneven, it gave us some significant results of several technologies. Weijters et al. 
(2007) found that education is an essential factor in adopting Self Scanning Technology in 
general, where those with lower education are less prominent. We did not find that significant 
differences education-wise of Self Scanning Technology in our analysis. However, we found 
some perceptual differences in some of the technologies. Had we had a more even distribution 
of education, we might have found more significant results. Nevertheless, based on the 
significant result, it can work as a future guideline for researchers to determine why that 
difference occurs.  
Finally, the unequal contributions continue on the household type. Since most of the 
respondents were couples' households (69.6%), it might explain why the analysis did not find 
more correlations. However, our analysis found significant results on some perspectives on 
two technologies (Smart Shopping Cart and Smart Fridge). Future researchers could, e.g., 
investigate this further and find out the why as aforementioned. The same applies to those 
who do the grocery shopping in the household where people who do the shopping themself 
dominate (42.2%). Nevertheless, our analysis found significant results on every perception 
related to Personalized Promotion/Pricing except privacy concerns. Future researchers could 
use these findings to investigate the why and which household types are most adaptable for 
this technology. This could have a tremendous value for grocery retailers planning to develop 
such technology. Grocery retailers can develop such technology based on in-store behavioral 
data. However, to truly develop a customized, personalized promotion/pricing technology, we 
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assume it would be of great value to understand their shoppers' perspective genuinely. This 
could increase the customer experience, which again could increase the return on investment.  
6.0 Conclusion  
As Retail 4.0 represents the era of now, there is no direct blueprint of what shape it will take. 
Nevertheless, as presented in this thesis, IoT has an enormous opportunity to positively impact 
the grocery retail industry and customers' overall experience. Up to our knowledge, empirical 
evidence of shoppers' perception regarding retail grocery technology are relatively rare in MIS 
research. As such, this research provides new knowledge on this topic. While this study goes a 
long way in uncovering shoppers' perceptions of various grocery retail technology, it does not 
sufficiently answer why these perceptions are weighted as they are. Speculations and possible 
explanations have been discussed, and the dissertation provide some knowledge, but some 
questions remain unanswered, deserving further research. From a business perspective, our 
findings provide valuable insight to grocery retailers. For example, Grewal, Levy & Kumar 
(2009) mention that many companies increase customer experience through deep, promotional 
solid efforts such as significant discounts and free shipping. Our analysis revealed that shoppers 
with a positive attitude towards grocery shopping and shoppers in age 35-44 are most confident 
about the suggested technologies. Grocery retailers can use these findings on Personalized 
Promotion/Pricing to identify which group they could target to achieve this, while future 
researchers could extend the research and investigate why that is. In addition, to further enhance 
the customer experience, grocery retailers can use several suggested technologies to track the 
customers' past patterns, present patterns, potential patterns, or a combination of these (Meyer 
and Schwager 2007). It is imminent that grocery retailers must be aware of how technology and 
automation might negatively impact consumers. They might feel more objectified and feel more 
estranged by the producers (Osselaer et al. 2020). For example, our research found significant 
differences between age on 'Just Walk Out' technology, which is why grocery retailers should 
carefully find out why the older age segment is less adaptable for automation and find a 
solution. 
Nevertheless, IoT Technology changes the customer journey, and Osselaer et al. (2020) 
mention the necessity to personalize to make consumers feel less objectified and mere profit 
tools. By understanding shoppers' perspectives, retailers can better predict the technologies' 
effect on customer experience.  
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Appendix 1 – Questionnaire 
Descriptive questions: 
• Select your gender? 
• How old are you? 
• Where are you from? 
• What is the highest level of education you have? 
• What is your attitude towards grocery shopping? 
• Who grocery shops in your household? 
• How often do you do your grocery shopping? 
• What household type are you? 
 
Justice/fairness Perception  
(1 = Strongly disagree; 7 = Strongly agree) 
1. Given the investments I need to make to adopt this new technology (e.g., time, personal 
information, money), the final outcome that I will receive is fair. 
2. The outcome of the retailer’s implementation of this new technology is very positive for me 
3. Considering the inconvenience that this technology might cause me, the outcome that I will 
receive is more than fair 
Value perceptions 
1. Please indicate how the perceived value of this retailer to you would change as a result of 
adding this new technology (1 = Would change extremely negatively, 7 = Would change 
extremely positively) 
2. Compared to what I have to give up, the overall ability of this grocery retailer to satisfy my 
wants and needs is (1 = Very low; 7 = Very high). 
Privacy concerns  
(1 = Strongly disagree; 7 = Strongly agree) 
1. I think my benefits gained from the use of this technology can offset the risk of my 
information disclosure 
2. The value I gain from using this technology is worth the information I give away. 
3. I think the risks of my information disclosure will be greater than the benefits gained from 
the use of this technology. 
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4. How concerned will you be about threats to your personal privacy when shopping at this 
grocery store after the implementation of this technology? (1 = Not concerned at all; 7 = 
Very concerned) 
Satisfaction 
1. Please indicate how your perceptions of the retailer would change as a result of adding this 
new technology: My overall satisfaction with the retailer. (1 = Would change extremely 
negatively; 7 = Would change extremely positively) 
Relationship Commitment  
(1 = Would change extremely negatively; 7 = Would change extremely positively) 
Please indicate how your perceptions of the retailer would change as a result of adding this 
new technology: 
1. My commitment to continue my relationship with the retailer 
2. My belief that my relationship with this retailer deserves my maximum effort to maintain 
3. My intent to maintain my relationship with this retailer indefinitely 
Relationship Trust 
Please indicate how your perceptions of the retailer would change as a result of adding this 
new technology: 
1 . My trust that this retailer can be counted on to do what is right 
2 . My belief that this retailer has high integrity 
Relationship Loyalty  
(1 = Would change extremely negatively; 7 = Would change extremely positively) 
Please indicate how your perceptions of the retailer would change as a result of adding this 
new technology: 
1. My loyalty towards this retailer 
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Appendix 2 - Technology Descriptions 
Self-Scanning 
Imagine your local grocery store has invested in 'Self-scanning'. This technology allows you 
to scan, bag, and pay for your items. You will interact with a computer's user interface instead 
of a cashier. Once you begin the checkout process, the self-scan interface will guide you 
through the process of scanning each item and where to place it after it has been scanned. 
When you scan an item, the barcode provides the computer with the information it needs to 
determine what items you scanned and the item's weight and price. 
Smart Shopping Cart 
Your local grocery store has invested in smart shopping carts. These carts will register an 
overall calculation of prices based on what you have put in the cart, allowing you continuous 
control over the ending price. The shopping cart can also deliver promotions on products 
based on where you are located in the store. E.g., when walking through the dairy section, you 
can get offers and commercials on milk, yogurt, and further. The shopping cart has also 
installed a billing system, allowing you to skip long queues at check out. Instead, you do the 
payment step with the shopping cart and walk out without any interaction with a cashier 
employee. 
Personalized promotions/pricing 
Imagine your local grocery store gives you the possibility to receive personalized 
promotions/pricing. Technology makes it possible for retailers to provide customized offers as 
you enter the store. This is done through sensors or Bluetooth devices such as beacons 
locating your smartphone. This technology can use information gathered from your online 
profile to see what you are interested in. It can also give information and discounts on 
relevant categories when visiting the physical store. 
Mobile Apps  
Imagine your local grocery store has invested in a mobile application. This app provides you 
with online in-store navigation, and you can receive personalized promotions based on your 
preferences. The application also offers in-store navigation so that you can locate various 
aisles and the specific products you wish to buy. Finally, the app has an ‘In-Store Pick-up 
Option’ where you can use the app to order products online and pick them up in the store 
when they are ready. 
Smart Shelves 
Imagine your local grocery store has invested in smart shelves. These shelves' idea is to 
ensure there are always are items on the shelf and correct items on the shelves. The shelf is 
constructed with sensors registering and alerting employees if the number of items is below a 
given number. The shelf will also provide an indication if there are products misplaced or 
spilled. As long as there are products in the back room, you will hopefully not experience 
25.05.2021     Student: 985687 / 862827       Exploratory analysis of IoT: revolutionizing the grocery retail industry 73 
empty shelves again. The shelves are also designed with LED-displays giving relevant 
promotion based on what exists on the shelves. 
Smart Robot 
Imagine your local grocery store has decided to invest in smart robots that enforce the 
employee army. These visual robots have a human-looking design with an interactive screen 
on their torso. The robot allows you to browse inventory and lead you to desired items. The 
visual robot can also provide information if you have any questions. The robot can also 
display sales promotions and recommendations. 
Smart Fridge  
Imagine you have invested in a 'Smart Fridge.' This technology allows the fridge to scan and 
detect items that repeatedly are restocked, provided that grocery items are equipped with 
RFID-tags. In this way, it can identify removed products and automatically add them to your 
shopping list. You can also list essential items you want continuous access to, such as milk, 
eggs, and cheese. The refrigerators also detect when an item hasn't been used over a more 
extended period and detect items expiration dates. You could also check the temperature, the 
freshness of food, recipes, nutrition information, and webcam showing the content to mention 
some of the features. 
Just Walk Out 
Imagine your local grocery store has invested technology where you can scan your identity at 
the entrance with an application connected with your credit card. After scanning in, you can 
pick items from the shelves, refrigerators, or the fresh food counter and walk out without any 
interaction with staff or check-out points. The advanced technology automatically registers 
what you take out of the shelves. There is automatically sent a recipe when you walk out, and 
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Appendix 10 – Just Walk Out Analysis  
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